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Chaptey Thres
Soil and Climatie Cheracteriatics of the FlaxmCultivating %one

The nonw-chiernozem belt of the Buropean USSR, where long-fiber flax
accurs most abundantly, 1s best aulted to the eultivatlon of this erop Ly
virtue of 1ts natural conditions,

The whole non-chernczem avea, as well as the f1ax-groving zene, 1a
shoracterized by rhundant molgture, modarately varn climete, pedzelic
solla, levge wooded areas, ond mumerous mershes, But these featurcs
sorve only to distingulash thle huge torritory from the adjoining blacke
aoil area, Within the limits of the non-black a0l arca iteelf and of
the flax-groving sono we encounter a grant variety of naturrl conditionn

pffecting in vurlous ways the erowth and eultivation of {lax,

Climato of the Flux-Cultdvating Zong

Acoording to data from the Flax Tnatituto and a number of other
gelentifie-rosenreh institules, there 1s o close rolationship Lotwoon
the prowing of flax, 1to yicld and quelity, ond climatic conditions,
Therefore, it is of primary importunce to delineate the agriculbural-
elimntic wones and their varying velue in rogrrd to flox.

The sum of the temperatures during the pgrowing scason is taken as
an spricultural-climatic index on tho besis of which the thermal re-
gources available to agriculiure during the growing season ctn be ap-
proximately described, Using this index, G. T, Selyaninor laid out
five thermal zones of the USSR, covering ell types of agriculture,
broken down by length of growing period and temporature requirements,
In the sccond zone, with a temperature total during the growing season
of 1,400-2,200 degrees centigrade, there ocours, among other crops,
fiber flax., In fact, almost the entire flax crop lles within these
{isoline limits, Bubt the extreme temperature total rangse - 1,400~2000
degroes ~- indicates that within the limits of this thermal zone
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there are tremendous variations in supply of heat,

In keeping with the nature of the exloting distribution of flax
end taking into account the important role of the heat oyele in the
develepment and growth of flax, A, A, Afanas'yev has deliniated in the
territory of the flex-growing reglons the following four thermal zones:
cold, northern - with a total temperature of 1,400 degrees to 1,500 de=
grecn) moderately cold - 1,600 to 1,800 degrecs; moderately wwrm - 1,800
to 2,000 degrees; worm - 2,000 degrecs and above,

Separation into thermel zenea has made it poassible to study other
elements of the heat oyele in the same goographlc aection: thormal ine
tenolty during individual months, duration of the growing season, date
of onsot of the most important temperatuve changes, and others, Finally,
the thermal zones according to total temporature ave converted into zonos
dietinguished by general characteristics of heat coyele,

Flox cultivation in the USSR ia fundamentally distribtuted in a zone
of so-onlled excessive moigture, But it wvould be erroncous to supposa that
throughout the flex-cultivating zone we have, in roality, excessive mois-
ture,

The zone of groatest rainfall during the growing season (195-250 mil-
limeter) runs from southwest to northeast, The main part of the flox-grow=
ing 1s concentrated in this zone, But many of the flex-oultivating reglons
are in the zone having less rainfall (150-180 mill.imeters)

One of the characteristic peculiaritics of the distribution of rain-
fall in the growing season in the flax-cultivating mone is the decreased
and very irregular reinfall in May, The amount of these changes in the
flax-growing reglons congtitutes, for the most part, from 40 to 55 milli-
meters, If it wore not for the waters of the spring thaw, the moisture

in the soll during that period would be completely insuffieient for flax,
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Therefore the conservation of thaw waters 1s ene of the most important
agro=technical measures,

The precipitation in June is decisive for flex, because that menth
in the majority of the flex=-growing reglens is the orucial period of its
growth, requiring a large amount of moisture in the soil, The commonest
amount of precipitation in June i from 60 to 70 nillimeters,

Research and pertinent calowlations show that the development of
flax in that period, the most orucial for the formation of the fiber,
(during May~June precipitation is about 110-120 millimeters), requires
molsture in sufficient quantities, This would be correet if the total
amount of procipitation were completely used by the flax, In reality
this does not ocour. Congequently, in studying the question of provid-
ing moisture for flex, it is insufficient to kmow the amount of rainfall,
It is necessory to take into sccount the loss of moisture and, above oll,
ovaporation, in order to know the amount of molsture remaining in the
8oil for use by the plant, This question has been very fully eleborated
for us vy @, 7, Selyaninov, He determined the relationship between the
amount of moisture entering the soil in the form of rainfall, and its cone
sumption, ineluding the evaporation factor, and suggested as an index of
moisture equilibrium the hydrothermal coefflelent, eomputed by dividing
the total rain -fall for a month by the corresponding total temperature
reduced by a factor of 10,

Taking into account the requirements of fiber flax for soil moisture,
A, Afanasyev divides the territory of the flax-growing regions into four
zones, characterized by the following hydrothermal coefficionts: excosazively
wet (1.6 and higher), wet (1.3 to 1.6), insufficiently wet (1.1 to 1,3), and
dry (1 to 1,1)
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Seil Varistions in the Flax=-Cultivatine Zoneg

hecording to the agro-seil reglenal map drawn up Yy the VIUAA the
European USSR, flax-cultivating zence oomprise the following four basie
types of soll:

1, Pedzolic and ewampy, agrillacecus and sandy-loam in morainin
lovlands, In 1940 sbout 22 percent of all flex orops were sown in these
goils,

2, Podzolie, argilleccous, and sandy-loam, with topography characteri=-
zed by ridges of hille; comprise about 11 percent of flex land,

3, Regions of podaclic, mandy and gravelly, and sandy-loam soils
and marshlands along hollows and terraces with fluvio~-glaciel and early
alluviel sediments; approximately 22 percent of the flax is grown on these
lands.

4. Podzolic, dusty argillaceous soils of the high and and low plains
on blanket-doposit rocks; approximately 39 percent of the flax ls grown on
these lands,

5, 'The ideal soils for flax are those with a predominance of light
4o medium dusty orgillaceous earths over looso~1like clay., These soils
sre rich in nutritive substances and ere charecterized by high nodsture
capacity, which is particularly important for growing flax, These soils
are also highly permesble to water, The primary mass of this soll lies
in Smolensk Oblast and extends west into Vitebsk and Mogilev Oblagts and
enst into Kelinin Oblest (southern and eastern rayons) and partially inte
Yaroslavl! and Vologda Oblasts.

The Aggimal-hurnl-cumatic and Agrieultural-
Soil dones of Fiber Flex Oultivation Regions

On the basls of an snalysis of the geography, climate, and soll types
suited to flax-growing, Afanas'yov of the Flax Institute hag proposed a
division of the entire fiber flax-growing reglon of the European USSR (as
of 1938) into the following seven zones (Figure 16)¢ I, Norithern zone -
cold; excessively molet, with swempy argillaceous and sandy~loamy soills
(along the river beds), i varige N AL
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Low and wniferm temperatures during the growing period, adequate
supply of meisture (coefficlent of meistwre equilibrium, 1,6 or mere),
great deal of oloudiness, favoring light dispersien, and marked increase
in the length of the day, characteristic of nerther latitudes, during
the perdied of rapid growth of the flax ovoate en exceptiondlly favorable
climutie eemplex for obtalning highe-qualilty flax, [owever, the short
growing period (102 days) in certain years may endanger the maturing of
the flax seods and pertieularly in preparing the "treste" during a flox
orop year,

The soll mantle, conslsting mainly of light soll types such as
sandy-loemy (along the high fluvial terraces), argillacecus and sondy-
loamy (in the morainic lowlands), soils rapidly warming and easily dreined,
are tho most suitable for the ocultivation of flax under the conditions of
the northomlatitudes, DBut these solls are poor in orgenic matter and re=-
quire improvement in compopition and elimination of oxcessive acldity,
Like solls poor in nutritive metter, thoy require the addition of minoral
fortilizers for & high flax yield,

On the whole the Northern zone may bLe considered, by virtue of its
natural conditions, the most valuable for production of high=quality fi-
hex,

II, Contral zone - in greater part moderately warm, moist, predominantly
dusty-arglllaceous solls on loess-like loam and a covering of clay, with
o slgnificant percentage of argllloceous and sandy-loamy soil on morainie
loam, A large part of this zone, by virtue of its natural conditions,
is the best combination of climate and soil for o high and constant yleld
of flax,

Adequate thermal reserve (1,800 to 2,000 degress centigrade), a

long period without freezing temperatuwres (137 deys), and an extended
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growing peried (129 days) permlt considerable lee-wey in the gowing dates
for flex during the spring and etild make it poseible to prepare the
tresta" during the best deye of August, before the autwum colds, lleder-
ate and uniform temperatures during the growing peried, precipitation
(295 millimeters) and high humddity (eocefficlent of moisture equilibrium,
1.5) applied to loesg-like loam, best for {lex, create favorable condi-
tions for a succeseful development of the flox plant,

Natural eonditions ave ocmperatively less favourable in the southe
ern part of the Central zone, including Vladindr and Ryczen Oblasts 5
those oblaste are of 1little relative importance in the flex eultivation,

III, lNorthwestemn zone - mederately cold and moderately varm, oxcossively
moist, with very swampy end moderately awempy, with argillaceous and sandy=-
loamy colls upon morainie loanms,

The hoat cyele cho.rakotorized by & considerable thermal reserve (1,600
to 2,070 degrees contilgrade) and uniform end moderate temperatures dwring
the poried of growth, is favournble for flax cultivation, Tho moderate
temperatures sre accompanied by a lorge amount of precipitation (200 mil-
limeters), The moisture equilibrium for the vegetative poriod is deter-
mined by the coefficient 1,6, Ior the month of June the coefficient is
1,5, The growth period is of adequate duration (126 days). The frostless
period, by the mean wheathey date, is of the same duration os that in ‘the
central zone, The northwestern Zonc, as comprred to all other zones, ex-
cept the southvestern, is characterized by autumns of long duretion and
considerable damprness, The time peried elapsing between days with tom-
peratures above 150C and days with temperatures of over 5 degrees conti-
grede, comprises 54 days, This time interval is of groot value in flax
cultivation,

Thus, the northwestern zone, climatically, can be considered the
most favourable for flax cultivation, Its top soil is less favourable,

although the soils proper are thoroughly suiiable for flax, They consist
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predominantly of arglllaececus and sandy loem varieties ovep morainie
loams, situated largely en morainic rlaing, The firat are eharagterized
by ewarpiness, the secend by perturbed configuration, vhich features to

8 degree restrict the succesaful grovth of the {lax Plent, llowever, gub-
sequent cultivatlen ef thege sells, prrtiewlarly by the intreduction of
perennial grasses, ag contemplated by the Seviet graso-and-orop rotation
system of agrieulture, incombination with favourable olimatie eenditions
and use of mineral. fortilizors, will assurc a high yleld and etability
for the flax orop, .

IV g Northanatern zone - noderately eeld, damp, with argilicecous and
sand leam soils upon morainie ploins, rartially dunty-arglllaceous upon
top rocks, and Light sandy and sand-loamy ipon fluvial-glacial and anclent
alluvinl deposits,

The climate of this zono is fully favourablo for flax cultivation,
rotalning, to a considorable degree, in 1its northern part, the flux-posi-
tlve elimatic foaturos of the northern zone, such ag the diapersion of
sunllght and the rapld rate of inercase in the number of daylight hours,
It differs from tho northern zone by i'ts higher, but sti1l even, tomporo~
tures, and a longer growth perdod (126 days), Duo to the ubove, there is
no delay in the seagonable ripening of the [laxseod and the preparation
of the treated "tregtal the same year the erop is harvested, Howover, in
the northern part of the zone, in the course of individual years with a
large amount of precipitation, which tend to lengthon the peried of growth,
preparation of the "ipegtal may not be accomplished in the year the erop
is harvested, since the mean temperature foy September; vhich is for thig
location from & %o 9,5 degroes centigrade, 1s not favouralble to the row
quired field curing for the flax strav, The frostless period, acecording
to average data; 18 120 days, But the retuwn of the cold here is suffi.
clently frequent; and in extreme cases the frostless period in the northern
part of the zone is only 73 days (Totmn), while in the more southern sec-
tlons it is 102 days (Kostrema),

GOREBEN T
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GREREATIA
i.o% i%i;em%sla, the natural conditiens of the Mortheast zene are net

only cempletely suitable fer flax, but in these latitudes flax is the
erop that ean profit mest by these conditdens since it 1s a crop that
adapts itself best to the rather variable thmmal oyele during the spring
in this reglon,

¥, Southuest gone = warm, with heavy precipitation, humid, with argil-
laceous and sendy-loam gsolls on morainic loam, containing lurge quanti=
ties of pandy and sandy-loam sells and ineluding some podzolized light
and mediun argillaceous sollo of the weoded steppes.

The thermel oyele and preclpltation are excessive for flax in thia
sone, The temperatures in lMay, June, and July ere high, but thanks to
the heavy preclpitation, which hero is heavier than anywhere else in tho
torritory of tho flax-cultivating zone, their nogative influence on the
flox is minimized, However, in years of irregular rainfall during the
growlng season (in partiowlar in Moy and June) the highor temporatures

can adversely offect flax,

Vitobok, Polotals, Mingk, and lopgilov Obla

The northern pert of this zone offers bettor climatic conditions
since 1t hne somowhat lower temporstures and the same amount of proclipl-
tation,

Tho soil mantle of the Southwest zone, as already mentioned, is
varied, Although the light sandy and sandy-loamy swump soils of the
Ielorussian and Ukrainian Poles'ye ars welatively the mest Laportant by
area; thoy are not equal in velue for flax, In the Uﬁainian Poles'ye
there is a coneiderably lexger percentapge of more binding soils, In the
northern part of the southwestern zone still more biding arglllaceous
and sandy-loamy soils are found, primarily on morainle plains, Here the
binding ability of the soils at high temperatures ls of great inportance
for flax, since during the period of irregular rainfell these soils, re-
taining the moisture better and presorving it longer, permit the flax to

endure dry periods moms easily,
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In general soils, in areas with large ameunts of heat and moisture
in the southwest zens, are, compsratively speaking, deminant natural face
tore in the sueceseful growth of the flax plante. As & result it 4o pos=
olble to divide this zene iInte lte geparate partst

(a) Northern we comprlsing the above mentioned four oblasts:
Vitebek, Polotsl, Minsk, and logilev; in this seotdion we have the very
beat combination of natural conditions for flox, vhich may be compared
to the naturel conditions of the Northwest zone,

(b) Belorussien Poles'yo -- ineluding the Bobrusk, Gomol and
Poleoa Oblasts, where sandy and sandy-loamy, undrained soils without
fundamental improvement hampers production of high and resistant ylelds
of flax,

(e) Ulrainian Polos'ye == and adjoining regions of the podzoli=
zed goils of the wooded steppes, where, by virtuo of somewhat largor bind-
ingnoas of the soil types and heavy preolpitation, flax can dovolop very
succosofully,

VI, Engtorn zone = moderatoly wamm, insufficiontly moist, with heavy ond
medium argillaceous soils and frequent ocourence of light sondy and sandy-
loamy soila,

The above mentioned characteristics of the Eastern zono show that the
climate and soil dn this territory have proporties contrary to those re-
quired by flex., Ingtead of a humid and mild climate, the featurcs are
those of a continental climate, The high temperatures of May, June and
July are accompanied by decreasing rainfall, During the peried May-July,
the totel rainfall ameunts to 161 millimeters which is considerably below
the norm of 200 millimeters set for averare productivity, The molsture
equilibrium is expressed by the coefficlent 1.2, which likewise indicates
insufflclent molsture, The advent of spring 1s more rapid than in the
more humid zones, The period during which the ‘temperatures range from
above 5 degress centlpgrade to above 10 degrees centigrade lasts between
16 and 18 days, This nocessitatos spooial haste in the pre-sowing opersa-

tions and the sowlng of flax itself, The frostless period, on an average,
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1agts 118 days; at the very least 93 daye. The return of freste in the
extrome eastern sectien (Melatav oblast) ocours in the beginning of Juns.

Mediwn and heavy clays upen clayey derivatives of pavent rock, which
in 1940, carried abeut 57 peresnt of all flax orope in the zone, &re coarse
goils, slightly gultivated, very responeive te elimatic changes (it bacemas
a see of mud and then dries up), and are hardly enitable for flax, Like=
wise unsuitable are the 14pht sandy-loamy soils, on vhich, in 1940, about
24, pereent of the flax was found, and in particular the southeastern part
of the zone with an insufficient amount of rainfall and high temperaturast,

A1l thie taken together permits us %o olassify the Eastern soné aé
thet part vhers the soil-clinatic conditions are unfavorable for flax.

The espsclally important significance of general soil cultivation for the
production of constant harveots ig stressed here more than anywhera elgo
in the flax owltivatine belt.

VIT. Southeast zome = warm, dry, vith arid periocds, with podzolic soils
of ‘the wooded steppes ineluding medium and heavy clays.

Thig zone in its natural gtate is clearly not sulted for the culti-
vation of fibver flex. The high temperatures of May, June and July, insuf=-
ficient rainfall (152 nillimetera), low hunidity, and dry periods, charac-
terize the olimate of this zone as continental, absolutely wnsuitable for
long~fiber flax,

Tn ‘the present short review the goil=clinatic characteristics of the
Baltic area and Siberia are not given, For various reasons we have not
boen able to study, in those parts of the USSR, the goil-climatic features,
even to the limlted extont that we did in the flax oultivating belt of the
Turopean part of the USSR, (within the 1938 boundaries)

Tn order to fill this gap to some extent let us dwell for a moment
upon the main characteristics of climate and goil in bthese territories.

The soils of the paltie Republics are an oxtension of the turf pedzolie
zone and are characterized, by approximately the same differences as ‘the

pskov, Velikiye Luki, and Novgorod oblasts of RSFSR, a part of ‘the Northwest
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goil~glimatic zene deseribed abeve.

Climatdeally, judging by the thermal reserve, the Estonian SSR and
the northern part of the Latvian S8R, during the growing peried, is related
te the moderately warm zcne, with total temperature frem 1,€00 to 2,000
degrees, & erowing peried of 124 to 131 days, with an average Juno tempera=
ture (aceording to data over many years) of 14.7 degrees centigrade and
with maximim precipitation in August. The Lithuanien SSR with regard to
thermal resorves may be considered as the warm zone with a total tempera-
ture of 2,000 degrass centigrade and more, with a longer growing peried of
131 to 145 days, with semevhat highor June temperatures, on the average
from 15,5 degrees to 16.2 degrees contigrade and the same maximum August
precipitation,

The soil-climatic charecteristics of Siberia are given for the flax
oultivation arca vhich is situated primarily 4o the north of the main Siberian
reilroad trunk line, in the wooded-steppes, the subtaiga and talgae zones
of tho great Wast Siberian lowlands,

Both the climate and soil aspects of thin territory are highly varied,
and they diffor in many respects from the flax-growing zones of the European
USSR,

The elimate of the flax-growing part of Siberia is distingulshed, in
the first place, by its locatlon in the body of the Asiatic continent.

Tts continental location and exposure to penetration by cold air masses
from the polar regions is a basic factor, vhich determines the climate
of 8iberia as a whole and of the flax-growing sections in particular.

Summer in Siberia is short, The number of days with temperature above
15 degrees centigrade, which 1dentifies the duration of the summer period,
18 in Tobolsk 66 days, in Tomsk 61 days, in Narym 57 days. The growing
period, with temperature above 10 degrees eentlgrade atb the same geographical
points 48 100 to 116 days. The duration of spring is short -~ from 20 to
26 days, Autumn is still shorter == from 13 to 19 days.

w1l -
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The Ural meuntsins retard the pregreess ef the warm and moist eurrents
of alr frem the Atlantic Ocsan te the Asiatie continent, as & result of
which the tetal amount of proeipitation to the east of the Ural Meuntaing
is reduced, Thue, the yearly rainfall in Molotev amounts to 600 nillimeters,
in Tobol'sk, te 441 millineters, in Nevoslbirsk, to 379 millimeters, Rupe
ther, toward the southeastern part of the flax=- growing zone of 3iberia,
the yearly amount of rainfall is slightly higher, Thue, in Narym it amounts
to 487 millimeters, in Tomal:, to 565 millimeters, The distribution ol
rainfall in the course of & year in the flax-growing regions is such that
the largest amount falls in the summer menths: in June, July, and Auguat;
in Tobol'slk 45 parecent of the annual precipitation falls during these montha,
in Tywmen 42 porcent; in Tar -~ 48 percent; in Narym == 50 parcent y in
Krasnoyaral -~ 53 percent,

The top soil of Siberia is highly varied,

In the flax=prowing parts of rwmen‘t' and Omgk oblasts, wo find leachod
ous black~oarth and podzolic soils of various mechanical composition, chang-
ing to marshy, Further in the east, in Novosibirgk Oblant (in 1ite wooded
steppes part) degradated forest soils, leached out and degradated blacke
earth, dark gray and rray podzolie forest soils and soils of'a narshy type
pradominate, In the rayons of Tomsk Oblast, dark wooded steppe and highly
degradated blackesarth-like solls are widespread,

A peneral review of the flax-growing regions of Siberia shows that
goil=climatic combinations s which might be very effectively utilized for
the enwltivation of fiber flax, exist in this tuge territory, At the st!;me
time the groat variety of sell-oclimatic conditions require, for the suceesg-
ful cultivation of flax, the utilization of correspondingly varied systems
of agrieultural techniques and fertilizers » in order to obtain here high
and constant ylelds of flax.
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TEBLE 76

The Dynamics of meen Daily Temperatures, Length of Day and Precipitation during the Growing
Period of Flax sowed on 13 May. (based on TSkha data over many years)

. X May uni July Aneust
Kotation of data for ~ 1L IIT T JIIe TIL I
I

pans I

Temperature (in
degrees centigrade) 12,0 Vb 144 161 174 181 1t 18,5 17.5

(o)
L]
[}

Lengt{z of Day (hours
and mimutes) 16:12 16:51 17:18 17:29 17:31 17:20 16:57 16:25 15:46

Precipitation (in
miliimeters) 13.6 18.3 21,9 22,0 23.1 26.3 242 27.6 26.8

Phases of Flax ’ Coming
Developing up Flowering
F Ripening
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TABLE 77
JUNE JULY AUGUST

Notztion of data for ir IIT I hag IIx I II nox
Temperzture (in de- 16.1 17.4 18.1 18.5 1&.5 17.5 15.8 14.9
grees centigrade)
Length of Day (hours,

mimtes) 17:29 17:31  17:20 16:57 16:2= 15:46 15:05 14:19
Precipitation (in

millimeters) 2.0 23.1 26.3 2.2 27.6 26.& 22.3 24.3
Fhases of growth of Comirng

Flax Flowerirg

SEPTRMBETR
T
12.2
i3:5
2.4
Ripening

BDynemies of mean daily temperatures, lergth of dey and precipitatior Guring the groving period

of flax sowed on 9 Jure,

(based on TSKRE date over many years).
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